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54. [Title of the Invention] 

Cerium Type Sinterable Composite Oxide, the Cerium Type Composite Oxide 
Sintered Body and the Method to Produce These. 

57. [Summary] 
[Structure] 

The cerium containing type sinterable composite oxide of which the relative density of 
the sintered body, when it was sintered at 1250 to 1600 °C, is 95 % or higher, in the 
cerium type composite oxide which includes 50 to 99.9 mole % of cerium oxide, 
and the sintered body that was sintered at j250Jojt600'C ) and the method to produce 
the above mentioned sintered body in which the composite salt precipitate is obtained 
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from the various raw material metal ion - containing solution, in which the metal oxide 
equivalent concentration is adjusted to 30 to 500 g / L, and this composite salt 
precipitate is baked at 700 to 1200 °C, and thereafter, it is sintered at 1250 to 1600 °C. 

[Effect] 

The above mentioned composite oxide has excellent sintering ability at low 
temperature, and excellent processing ability, and it is useful as the raw material for the 
electrolyte member of the solid electrolytes. The above mentioned sintered body is low 
cost, and its processing is easy, and the sintered density is high, and when it is used as 
the electrolyte, the diffusion of gas can be restricted, and it has excellent electrical 
characteristics. The above mentioned production method can produce the above 
mentioned sintered body easily with good reproducibility. 

[Scope of the Patent Application] 
[Claim 1] 

The cerium containing type sinterable composite oxide which is characterized by the 
fact that the relative density of the sintered body, when it was sintered at 1250 to 1600 
°C, is^9j5 % or higher, in the cerium type composite oxide which includes 50 to 99.9 
mole % of cerium oxide, (the following part of this sentence, which occurs in several 
places in this patent, is very poorly written, but from reading the examples and the rest 
of the text, it most likely means the following, Translator) and also 0. 1 to 50 mole % of 
one or more of the oxides of the alkaline earth metals such as magnesium oxide, 
calcium oxide, strontium oxide, barium oxide and / or transition metal o xides other than 
cerium, such as zirconium oxide, hafnium oxide, niobium oxide, tantalulm oxide, etc. or 
mixtures of these. 

[Claim 2] 

The cerium type composite oxide sintered body in which the relative density is 95 % or 
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higher, and where the cerium type composite oxide which includes 50 to 99.9 mole % 
of cerium oxide, and also 0.1 to 50 mole % of one or more of the oxides of the alkaline 
earth metals such as magnesium oxide, calcium oxide, strontium oxide, barium oxide 
and / or transition me tal oxides other than cerium, such as zirconium oxide, hafnium 
oxide, niobium oxide, tantalulm oxide, etc. or mixtures of these, is sintered at 1250 to 
1600°C. 

[Claim 3] 

The method to produce the above mentioned cerium type composite oxide sintered 
body characterized by the fact that, the solution which contains 50 to 99.9 mole % of 
cerium ions, and 0.1 to 50 mole % of one or more alkaline earth metal ions or transition 
metal ions, excluding cerium, such as magnesium ions, calcium ions, strontium ions, 
barium ions, zirconium ions, hafnium ions, niobium ions, tantalum ions, or a mixture of 
these, is prepared, and the concentration of the said solution is adjusted to be 30 to 
500 g / L of the metal (converted to the oxide basis) that was included, and thereafter, it 
is mixed with an aqueou s a mmonium solutio n, an aqueous ammonium carbonate 
solution, an aqueous ammonium bicarbonate solution, an aqueous oxalic acidsolution 
or a mixture of these, and the composite salt precipitate is obtained, and the obtained - 
composite salt precipitate is baked at 700 to 1200 °C, and thereafter, it is sintered at 
1250 to 1600 °C. 

[Detailed Explanation of the Invention] 

[0001] - 

[Field of Utilization in Industry] 

This invention relates to the cerium type sinterable composite oxide, which has 
excellent sintering ability at low temperature, and which can be used as the raw 
material for the electrolyte member of the solid electrolyte fuel cell (SOFC) and the high 
temperature steam electrolysis device, etc., and the sintered body where the said oxide 
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was sintered, and the method to produce these. 
[0002] 

[Existing Technique] 

Until noyMhe cerium type composite oxide was made by the method in which the 
powdered cerium oxide was used as the main component, and the powdered oxides of 
other components, and the carbonate salts and / or hydroxides, etc., are crushed, and 
mixed, and thereafter, it is sintered. Such composite oxide has been used as the raw 
material for the electrolyte member of the SOFC and the high temperature steam 
electrolysis device, etc., and these are required to be of high density after sintering, 
and also to have the physical properties that can restrict the gas diffusion to the highest 
degree possible. 

[0003] 

However, the cerium type composite oxide that was produced by the existing 
production method, has poor sintering ability at low temperature, and it can not attain a 
relative density of 95 % or higher, unless it is sintered at 1650 °C or higher. When the 
sintering was done at such a high temperature, the sintered body that is obtained, has 
poor processing ability, and it is difficult to restrict the gas diffusion, and also the cost 
becomes high, and these are the problems. 

[0004] 

In addition, in the case when the formed body is produced by sintering the existing 
cerium type composite oxides, water, etc., must be added as the forming assist agent, 
and the production process becomes a nuisance, and sometimes the physical 
properties of the sintered body that is obtained, are impaired by the addition of these 
additives. 
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[0005] 

[Problem That this Invention Intends to Solve] 

Therefore, the objective of this invention is to offer the cerium type sinterable composite 
oxide which has excellent sintering ability at low temperature, and excellent processing 
ability and good forming ability. Another objective of this invention is to offer the 
cerium type composite oxide sintered body with which the processing is easy, the gas 
diffusion can be restricted, and also of which the cost is low. Another objective of this 
invention is to offer the method to produce the cerium type composite oxide sintered 
body by which the above mentioned sintered body can be prepared with good 
reproducibility, and easily, and at low cost, and also that is effective in industry. 

[0006] 

[Method to Solve the Problem] 

In this invention, the cerium type containing sinterable composite oxide (from now on, it 
will be called composite oxide A) which is characterized by the fact that the relative 
density of the sintered body, when it was sintered at 1250 to 1600 °C, is 95 % or 
higher, can be obtained from the cerium type composite oxide which includes 50 to 
99.9 mole % of cerium oxide, and also 0.1 to 50 mole % of one or more of the oxides of 
the alkaline earth metals such as magnesium oxide, calcium oxide, strontium oxide, 
barium oxide and / o r transition me tal oxides other than cerium, such as zirconium 
oxide, hafnium oxide, niobium oxide, tantalulm oxide, etc. or mixtures of these. Further, 
by this invention, the method to produce the above mentioned cerium type composite 
oxide sintered body characterized by the fact that the solution which contains 50 to 
99.9 mole % of cerium ions, and 0. 1 to 50 mole % of one or more alkaline earth metal 
ions or transition metal ions, excluding cerium, such as magnesium ions, calcium ions, 
strontium ions, barium ions, zirconium ions, hafnium ions, niobium ions, tantalum ions, 
or a mixture of these, is prepared, and the concentration of the said solution is adjusted 
to be 30 to 500 g / L of the metal (converted to the oxide basis) that was included, and 
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thereafter, it is mixed with an aqueous ammonium solution, an aqueous ammonium 
carbonate solution, an aqueous ammonium bicarbonate solution, an aqueous oxalic 
acid solution or a mixture of these, and the composite salt precipitate is obtained, and 
the obtained composite salt precipitate is baked at 700 to 1200 °C, and thereafter, it is 
sintered at 1 250 to 1 600 °C . 

[0007] 

Next, this invention will be explained in detail. The composite oxide A of this invention 
includes cerium oxide as its main component, and it includes specific metal oxides 
which will be explained later, and when it is sintered at 1250 to 1600 °C, the relative 
density of the sintered body is 95 % or higher. In this case, the relative density of the 
sintered body means the value calculated by, 

Relative density (%) = (apparent density / theoretical density) x 100 

Here, the theoretical density is where the latice constants of the composite oxide before 
sintering are obtained, using sodium chloride as an internal standard on the (200) 
plane diffraction basis, and the diffraction angle of the sample (sintered body of 
composite oxide) was compensated for, and the theoretical density was calculated from 
that value. The apparent density is the value that was obtained from the mass and the 
volume of the sample. 

[0008] - 

The composite oxide A of this invention includes 50 - 99.9 mole % of cerium oxide. 
When the cerium oxide content is less than 50 mole %, the sintering ability is poor, and 
when it is sintered at 1250 °C or higher, the relative density of the sintered body does 
not become 95 % or higher. 
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[0009] 

The composite oxide A of this invention includes 0.1 to 50 mole % of one or more of the 
oxides of the alkaline earth metals such as magnesium oxide, calcium oxide, strontium 
oxide, barium oxide and / or transition metal oxides other than cerium, such as 
zirconium oxide, hafnium oxide, niobium oxide, tantalulm oxide, etc. or mixtures 
^these^fYttrJu^nox^ oxide, praseodymium oxide, neodymium oxide7 

samariurrhoxidje^aadolinium oxide, etc., can ajs obelisted as the above mentioned 
These components are already known as the effectivecomponents ot the" 



cerium type composite oxide. In addition to these metal oxides, if the relative density 
after sintering is 95 % or higher, some other components, for example, the ones which 
are inevitably mixed in during the production due to the raw materials, etc., are 
permissible too. 



[0010] 

The form of the composite oxide A of this invention should be preferably granular or 
powder, and it should be in the range where the average grain diameter is 0.1 to 3 urn, 
the specific surface area is 5 to 20 m 2 / g, and the tap density is 1.0 to 1.6 g / cm 3 

[0011] 

Concerning the production method of the above mentioned composite oxide A, first, 
the solution which contains 50 to 99.9 mole % of cerium ions, and 0.1 to 50 mole % of 
one or more alkaline earth metal ions or transition metal ions, excluding cerium, such 
as magnesium ions, calcium ions, strontium ions, barium ions, zirconium ions, hafnium 
ions, niobium ions, tantalum ions, or a mixture of these, is prepared. Yttrium ions, 
lanthanum ions, praseodymium ions, neodymium ions, samarium ions, gadolinium ions, 
etc., can be listed as the tr ansition me tal ions other than the above mentioned cerium. 
In order to obtain the solution that includes these ions, each ion can be mixed as an 
aqueous solution of nitric acid, and thus it can be obtained. 
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[0012] 

Next, the concentration of the obtained solution is adjusted to 30 to 500 g / L on an 
included metal oxide equivalent basis, preferably it should be adjusted to 300 to 500 g / 
L. If the metal oxide equivalent concentration of this solution exceeds 500 g / L, it 
causes crystallization, and it does not become a uniform solution, and if the 
concentration is less than 30 g / L, the crystals of the precipitate grow, and it gives ill 
effects to the subsequent reaction process. 

[0013] 

Thereafter, the concentration adjusted solution is mixed with an aqueous ammonium 
solution, an aqueous ammonium carbonate solution, an aqueous ammonium 
bicarbonate solution, an aqueous oxalic acid solution or a mixture of these, and the 
composite salt precipitate is obtained. At this time, the concentrations of these 
solutions are, in the case of the ammonium water, preferably 1 to 2 N, more preferably 
1 to 1.5 N, and in the case of an aqueous solution of ammonium carbonate or 
ammonium bicarbonate, it should be 50 to 200 g / L, preferably 100 to 150 g / L, and in 
the case of oxalic acid, it should be 50 to 100 g / L, preferably 50 to 60 g / L. Also, the 
mixing ratio of the above mentioned concentration adjusted solution and the aqueous 
ammonium solution, the aqueous ammonium carbonate solution, the aqueous 
ammonium bicarbonate solution, the aqueous oxalic acid solution or the mixture of 
•these, should be 1 : 1 to 1 : 10 as the weight ratio. For example, the composite 
hydroxide, the composite carbonate salt, etc., can be listed as the composite 
precipitate that can be obtained at this time. 

[0014] 

Next, the obtained composite salt precipitate is preferably dried, and thereafter, it is 
baked at 700 to 1200 °C, preferably at 750 to 1000 °C, for 1 to 10 hours, and thus, the 
desired composite oxide A with excellent sintering ability at low temperature, can be 
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obtained. At this time, if the temperature is outside the range of 700 to 1200 °C, the 
composite oxide A with desired relative density, can not be obtained. 



[0015] 

The cerium type composite oxide sintered body of this invention, is the sintered body 
where the above mentioned composite oxide A is sintered at 1250 to 1600 °C, and of 
which the relative density is 95 % or higher. 

[0016] 

In the production method of the above mentioned sintered body of this invention, after 
the composite oxide A is prepared, it is sintered at 1250 to 1600 °C, preferably for 1 to 
20 hours. Preferably, the obtained composite oxide A is crushed into an average grain 
diameter of 0.1 to 3 pm by an automatic mortar and pestle, etc., and it is formed into the 
desired shape using an already known forming machine, etc., and thereafter, it is 
sintered in an electric furnace, etc. At this time in the forming process, it can be formed 
easily without using a forming assist agent such as water, which used to be necessary 
in the existing cerium type composite oxide. Also, the crushing process before forming 
can be done more easily compared with in the existing method. 

[0017] 

[Effect of the Invention] 

When it is sintered at 1250 to 1600 X, the composite oxide A of this invention will have 
a relative density of 95 % or higher, and it has excellent sintering ability at low 
temperature and excellent processing ability, therefore, it is useful as the raw material 
for the electrolyte member of the solid electrolyte. Also, the sintered body of this 
invention is made out of the above mentioned composite oxide A, therefore, the - 
processing is easier, compared with the sintered body of the existing cerium type 
composite oxide, and the sintered density is high, therefore, when it is used as the 
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electrolyte, the diffusion of gas is restricted, and it has excellent electrical 
characteristics, and it is low cost. In addition, the production method of this invention 
has good reproducibility, and it is low cost and easy, therefore, it is effective in industry. 

[0018] 

[Actual Examples] 

Next, this invention will be explained more in detail, referring to Examples and 
Comparisons, but this invention is not limited to these. 

[0019] 
[Example 1] 

An aqueous solution of cerium nitrate (a product of Santoku Kinzoku K.K.: this contains 
500 g / L as cerium oxide) and an aqueous solution of samarium nitrate (a product of 
Santoku Kinzoku K.K.: this contains 250 g / L as samarium oxide) were mixed in the 
way that it becomes, Ce0 2 : Sm0 15 = 80 : 20 (mole ratio) when converted to the oxides, 
and the solution with a total weight of 500 g was prepared. Here, Sm0 15 has the same 
meaning as in the below listed Chemical Formula 1. 

[0020] 

[Chemical Formula 1] 



SmCYs 



[0021] 

Next, 3 L of an aqueous solution of ammonium carbonate, which was separately 
prepared to have a concentration of 160 g / L, was added into the obtained solution, 
and it was reacted, and the composite salt precipitate was obtained. The precipitate 
that was obtained, was not matured, and it was quickly filtered, and it was dried at 150 
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°C for 20 hours, and thereafter, it was baked at 900 °C for 3 hours. The obtained baked 
material was crushed by an automatic mortar and pestle, and the composite oxide, of 
which the average grain diameter was 37 urn, was obtained. It took 15 minutes to 
crush it. 

[0022] 

2.5 g of the obtained composite oxide was formed using a rectangular tablet forming 
machine, (2.5 cm x 0.5 cm, made by Toyo Yuatsu Kikai K.K.) and the press (made by 
Shimazu Seisakusho K.K.). Next, the composite oxide with the same composition, was 
spread as a bed of sand on an alumina board (commercial name " SSA - A alumina" 
purity level of 99.5 %, a product of Nihon Kagaku Togyosha K.K.), and the above 
mentioned composite oxide tablet that was formed, was placed on the sand bed, and 
the temperature was raised to the sintering temperature indicated in Table 1 , with a 
temperature increase rate of 1 0 °C / minute, using an electric furnace, and it was 
sintered at that temperature in air for 10 hours. Thereafter, the temperature was cooled 
to room temperature at a temperature decrease rate of 10 °C / minute, and the sintered 
body was obtained. The obtained sintered body was polished, gradually, in order, 
using water resistant polishing papers (#80, #1 80, #320, #600, #1 000, #1 500). 
Thereafter, the outer diameter of the polished sintered body was measured by a 
caliper, and the weight was measured by an electronic balance (accuracy of 0.1 mg), 
and the apparent density was measured. The apparent density and the relative density 
of the sintered bodies at each temperature are indicated in Table 1. Here, the 
theoretical density was obtained as follows: the obtained sintered body was crushed, 
and the powder X-ray diffraction pattern was obtained, and it was calculated from the 
latice constants. 
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[0023] 
[Exampi 2] 

An aqueous solution of cerium nitrate (a product of Santoku Kinzoku K.K.: this contains 
500. g / L as cerium oxide) and an aqueous solution of samarium nitrate (a product of 
Santoku Kinzoku K.K.: this contains 250 g / L as samarium oxide), and a calcium nitrate 
solution [calcium carbonate (a product of Wako Junyaku Kogyo KK) was dissolved in 
nitric acid, and the concentration was adjusted to be 400 g / L, as calcium oxide] were 
mixed in the way that it became, CeO^ : SmO ^ : CaO = 85 ; 1 0 : 5 (mole rat io) when 
converted to the oxides, and thelolution with a total weight of 500 g was prepared. 
Thereafter, the composite oxide was obtained in the same way as in Example 1 , and 
the sintered body was prepared in.the same way as that in Example 1 , except that the 
sintering temperature was changed to 1500 °C. The apparent density, the theoretical 
density, and the relative density were measured. The results are shown in Table 1. 

[0024] 
[Example 3] 

An aqueous solution of cerium nitrate (a product of Santoku Kinzoku K.K.: this contains 
500 g / L as cerium oxide) and an aqueous solution of samarium nitrate (a product of 
Santoku Kinzoku KK.: this contains 250 g / L as samarium oxide), and a strontium 
nitrate solution [strontium nitrate (a product of Wako Junyaku Kogyo KK.) was 
dissolved in water, and the concentration was adjusted to be 400 g / L, as the strontium 
oxide] were mixed in the way that it becomes, CeQ 2 : SmO^ : SrO = 85 : 10:5 (mole 
ratio) when converted to the oxides, and absolution with a tota'l weightlrfioo^was 
prepared. Thereafter, the composite oxide was obtained in the same way as in 
Example 1 , and the sintered body was prepared in the same way as that in Example 1 , 
except that the sintering temperature was changed to 1500 °C. The apparent density, 
the theoretical density, and the relative density were measured. The results are shown 
in Table 1 . 
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[0025] 
[Example 4] 

An aqueous solution of cerium nitrate (a product of Santoku Kinzoku K.K.: this contains 
500 g / L as cerium oxide) and an aqueous solution of samarium nitrate (a product of 
Santoku Kinzoku K.K.: this contains 250 g / L as samarium oxide), and a barium nitrate 
solution [barium nitrate (a product of Wako Junyaku K.K.) was dissolved in water, and 
the concentration was adjusted to be 50 g / L, as the barium oxide] were mixed in the 
way that it becomes, CeQ 2 : SmO„ : BaO = 85 : 10> : 5 (mole ratio) when converted to 
the oxides, and the solution with the total weight of 500 g was prepared. Thereafter, 
the composite oxide was obtained in the same way as in Example 1, and the sintered 
body was prepared in the same way as that that in Example 1 , except that the sintering 
temperature was changed to 1 500 °C. The apparent density, the theoretical density, 
and the relative density were measured. The results are shown in Table 1 

[0026] 

[Comparison 1] 

^Granules of cerium oxide and samarium oxide were weighed by an electronic balance 
to make the Ce0 2 : SmO^ = 80 : 20 (mole ratio) and the total weight became 50 g, and 
it was crush - mixed for 30 minutes by an automatic mortar and pestle (a product of 
Nitto Kagaku K.K.). Then, it was transferred into an alumina crucible, and the 
temperature was raised to 1350 °C by an electric furnace, at a temperature increase 
rate of 10 °C 7 minutes, and it was sintered in air for 10 hours. Thereafter, it was cooled 
to room temperature at a cooling rate of 1 0 °C / minutes. Then.lt was crushed the 
same as in Example 1 , and the composite oxide of which the average grain diameter 
was 1.79 M m, was obtained. It took twice as long a time (30 minutes) to crush this, as 
in the case of Example 1. About 20 mL of water was added into 1.9 g of the obtained 
composite oxide, as the forming assist agent, and it was mixed for 15 minutes in an 
agate mortar and pestle. 
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[0027] 

This was formed using a rectangular tablet forming machine, (2.5 cm x 0.5 cm, made by 
Toyo Yuatsu Kikai K.K.) and a press (made by Shimazu Seisakusho K.K.). Next, the 
composite oxide of the same composition, was spread as a bed of sand on an alumina 
board (commercial name " SSA - A alumina" purity level of 99.5 %, a product of Ninon 
Kagaku Togyosha K.K.), and the above mentioned composite oxide tablet that was 
formed, was placed on the sand bed, and the temperature was raised to the sintering 
temperature indicated in Table 1, with a temperature increase rate of 10 °C / minute, 
using an electric furnace, and it was sintered at that temperature in air for 10 hours. 
Thereafter, the temperature was cooled to room temperature at a temperature decrease 
rate of 10 °C / minute, and the sintered body was obtained. By the way, in the case 
when the forming assist agent was not added, the sintering ability did not improve. The 
obtained sintered body was treated the same as. that in Example 1, and thereafter, the 
apparent density, the theoretical density and the relative density were measured; The 
results are shown in Table 1 . 

[0028] 

[Comparison 2] 

Granules of cerium oxide and samarium oxide and calcium carbonate were weighed by 
an electronic balance to make the ^CeO, : SmO^ ; CaO = 85 : 1 0 : 5 (mole ratio) and 
the total weight became 50 g, andlhereafter, the composite oxide was prepared in the 
same way as that in Comparison 1 . It was treated the same as that in Comparison 1 , 
except that the obtained composite oxide was sintered at 1650 °C, and the apparent 
density, the theoretical density and the relative density were measured. The results 
are shown in Table 1 . 
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[0029] 

[Comparison 3] 

Granuleso f cerium oxide and samarium oxide and strontium carbonate were weighed 
by an electronic balance to make the Ce0 2 : SmO^ : SrO = 8 5: 10: 5 (mol e ratio) and 
the total weight became 50 g, and thereafter, the composite oxide was prepared the in 
same way as that in Comparison 1. The obtained composite oxide was treated the 
same as that in Comparison 1, except that the obtained composite oxide was sintered 
at 1600°C, and the apparent density, the theoretical density and the relative density 
were measured. The results are shown in Table 1 . 

[0030] 

[Comparison 4] 

Granules of cerium oxide and samarium oxide and barium carbonate were weighed by 
an electronic balance to make th e CeQ 2 : SmO^ : BaO = 85 : 10:5 (mole ratio) and 
the total weight became 50 g, and thereafter, the composite oxide was prepared in the 
same way as that in Comparison 1 . The obtained composite oxide was treated the 
same as that in Comparison 1 , except that the obtained composite oxide was sintered 
at 1600°C, and the apparent density, the theoretical density and the relative density 
were measured. The results are shown in Table 1. 
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[0031] 




Com, means Comparison. 



[The remainder of this page and the following half page are corrections and these 
corrections were made before starting the translation Translator] 
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96-360139/36 

C96-113S00 

N96-303679 

Transparent conductive film mfr, - by forming 
film of zinc sulphata(a) on substrate by 
sputtering, using target alloy of aincQ and . 
tine and ox ids, under nixed gas atmos. 
L02 L03 XI 2 
(CNZB ) GUN8E KK 



JP0B171B24-A 96.07.02 (9636) 5p 

H01B-013/00 

94.03.27 94JP-07964S 

94.03.27 94JP-079645- 

C01G-019/02 C23C-014/08 C23C-014/34 

C23C-016/40 HOlfl-003/14 H01B-013/00 

(JP08171824-A) 

The transparent oonductive film of Bn2Sn04 or 
ZnSn03, la formed on a aubatrate by 
aputtering, using target- of alloy of an and 
Sn and its oxide, under. atmoe. of mixed inert 
gaa and oxidising gas. 

ADVANTAGE - Provides a tranaparent conductive 
film, having good chemical at ability for 
.temp, acid, and alkali, having low reaiatanca 
and tranamiasivity, and can dissolve faults 

of ZnO group transparent conductive film, 

4Dwg,l/2) 
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Cerium-contg. double oxide sinter - obtd. by 
mixing oxide of e.g. magnesium, strontium or 
barium with aq. soln. of ammonia to ppte. , 
and then firing and sintering prod. 
E37 J03 L03 X16 

(SANT-) SANTOKU KINZOKU KOGYO KK 

. 1 
1 

JP08169713-A 96.07.02 (9636) 6p 
C01F-017/00 
94.12.15 94JP-311722 
94.12.15 94JP-311722 

C01F-017/00 C04B-035/50 C25B-009/00 
HOlMr-008/02 H01M-008/12 
( JP08169713-A) 

New cerium-contg. double oxide' contains 
50-99.9 mol.% and 0.1-50 mol.% oxide of Mg, 
Ca, Sr, Ba, Zr, Hf, Nb, Ta, or their mixt. It 
provides a sinter having at least 95% 
relative density when sintered at 
1250-1600deg.C. The sinter given by sintering 
the new cerium contg. double oxide is also 
claimed. Prodn. of the sinter is also 
claimed, where a source soin. which contains 
50-99.9 mol.% cerium ions and 0.1-50 mol.% 
other rare earth metal ions selected from Mg, 
Ca, Sr, Ba, Zr/Hf, Nb, or Ta is prepd. ; the 
metal oxide concn. is controlled within 
30-500 g/1. It is mixed with the aq. soln. of 
ammonia water, ammonium carbonate, ammonium 
hydrogen carbonate, oxalic acid, or their 
mixt.to obtain precipitates which are fired 
at 700-1200 deg.C, and sintered at 
1250-1600deg. C. 

USE - As a source material for the . 
electrolyte of solid oxide fuel cells or high 
temp, steam electrolysis plants. 
ADVANTAGE - A sinter with at least 95% 
relative density can be obtd. at lower temp. 
The sinter is low cost and easy to process, 
preventing gas permeation when it is used as 
an electrolyte of fuel cells. (Dwg.0/0) 
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Treatment exhaust gas from car or power plant 
- by forming cathode contg. catalyst layer on 
first face of solid electrolyte with anode on 
second face 
E36 H06 J01 J04 
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